Source of material 0.5 mmol 2,4-dimethylbenzoic acid and 0.35 mmol 1,10-phenanthroline were dissolved in 7 ml distilled water. The pH value was adjusted to about 6-7 with 2 M NaOH solution. Then 0.35 mmol SmCl 3 · 6H2O dissolved in 3 ml distilled water were added. The mixture was placed in a Teflon-lined stainless vessel (25 ml). The vessel was sealed and heated at 160°C for 24 h under autogenous pressure and then cooled down to room temperature. After being filtered, the product was washed with ethanol and then dried under ambient. Column-like crystal was collected.
Discussion
Like other lanthanide carboxylate complexes containing 1,10-phenanthroline (phen) or 2,2¢-bipyridine, the title complex is also a dimer with an inversion center. The two central Sm(III) ions are bridged by four carboxylate groups with Sm···Sm distance of 4.120 Å. In addition, each Sm(III) ion is chelated by one carboxylate group and one phen molecule. The coordination number of Sm(III) ion is eight, including six O atoms from carboxylate groups and two N atoms from phen ligand. They adopt a distorted square antiprism, the four apical positions of the upper square are occupied by O1A, O2, O3, and O4A, and those of the lower square by O5, O6, N1, and N2 with mean deviations of 0.056 Å and 0.209 Å between the two squares, respectively. The dihedral angle between the two squares is 7.4°. The title molecule structure is similar to that of Eu 2(3,4-dimethylbenzoate) 6(phen)2 [1] . However, it is different from terbium 2-methylbenzoato complex with phen, [Tb(CH 3C6H4COO)3 (C12H8N2)]2, in which two crystallographically different binuclear molecules exist [2] . It is also unlike dysprosium 4-methylbenzoato complex with phen, [Dy(CH3C6H4COO)3(C12H8N2)]2, which contains two different binuclear molecules having two different coordination modes of 4-methylbenzoato groups [3] . Carboxylate groups of 2,4-dimethylbenzoic acid adopt bidentate bridging and bidentate chelating modes. The distances between Sm and O atoms from bridged carboxylato groups range from 2.353(2) Å to 2.428(2) Å with an average distance of 2.389 Å. The distances between Sm and O atoms from chelated carboxylate groups are 2.427(2) Å and 2.513(2) Å, respectively, with 
